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ABSTRACT
Given the exposure of university campuses to hazards, disaster mitigation is a
critical element of higher education policy. Although U.S. higher education institutions
are leaders in the global education market, emergency warning systems give little
consideration to how international students perceive risk, prepare for hazards, or access
warning technologies available to them. This poses several questions regarding the
suitability of hazards mitigation practices and the welfare of international students.
This thesis investigates the relationship between USM international students and
natural hazards. Responses from online surveys and semi-structured interviews data were
analyzed through qualitative and quantitative methods to document the extent to which
being an international student influences the way one deals with natural hazards and risk
communication.
Results show that most international students perceive their exposure to hazards
but almost half of them do not know appropriate responses. Likewise, the majority do not
have emergency plans. Despite these shortcomings, the overwhelming majority of
international students support the idea of the university providing hazards mitigation
training to them. Statistical analysis identified that variations in gender, academic degree,
previous experience, age, world region and length of residency all play significant roles
in how international students relate to hazards. These corroborate a recent study by
Abukhalaf and von Meding (2020), who recommended that university communication
plans must accommodate the diversity of student populations and should be able to
account for differences in the behavior of subgroups before, during, and after disasters.
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CHAPTER I - INTRODUCTION
Internationalization of Higher Education
The internationalization of higher education is increasingly important as a global
phenomenon. In 2019, 5 million students left their home countries to study abroad and
20% of them did so in colleges and universities in the United States (IIE 2019a). During
the 2018-19 academic year, international students contributed with 41 billion US Dollars
to the U.S. economy and helped to support nearly a half-million jobs (NAFSA 2018). The
U.S. is the world’s most sought-after destination for aspiring international students.
During the 2018-19 academic year, a total of 1,095,299 international students from
around the world came to the U.S. to further their education. In fact, the United States has
annually hosted the largest population of international students since the late 1940’s (IIE
2019a).
Although the total number of international students in the U.S. is still growing due
to postgraduate work programs (OPT), the country has experienced a decline in the
number of new international students’ enrollment for the third consecutive year (IIE
2019a) and with the COVID-19 pandemic, this trend will likely continue for the next
several years. While it is still too early to measure the pandemic’s full impact on the
global higher education market, it is possible that the U.S. is losing ground to countries
such as the United Kingdom and Canada (The Washington Post 2020). Resistance on the
part of the U.S. government to ensure the welfare and success of international students, as
can be seen in ongoing political struggles over health care, immigration policy, and visa
and immigration policies, is the driving factor in recent declines of foreign students in the
U.S. (The Washington Post 2020). The Student Experience in the Research University
1

(SERU) Consortium survey revealed that while international students were generally
satisfied with their academic experiences and institutional support during the COVID-19
pandemic, they expressed concerns about their health and safety and about navigating the
visa and immigration system (Chirikov et al. 2020).
Despite these current setbacks, the United States, along with seven other nations,
stand out as the most popular study abroad destinations in the world. In the 2018-19
academic year, the United Kingdom and China, each hosted 10% of the global population
of international students; Australia, Canada, and France hosted an additional 7% each;
Russia had 6%; and Germany had the remaining 5% (Project Atlas 2018).
Beyond its economic benefits, the internationalization of higher education brings
immeasurable cultural and academic contributions to the host country (Lee and Rice
2007; Gold 2016). Considering this, many universities around the world have become
increasingly proactive in recruiting international students. Their strategies include
improving institutional brands and program offerings to attract foreign students and
setting themselves up as global educational institutions.
Many countries around the world have sought to promote their higher education
institutions and research centers through grants and exchange programs open to foreign
students and faculty members. This is exemplified by such well-established programs as
the J. William Fulbright program, which is sponsored by the International Institute for
Education and the U.S. Department of Education; Chevening Scholarships funded by the
United Kingdom Foreign and Commonwealth Office and private partners; and Erasmus
Plus funded by the European Commission.
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Another important emerging opportunity is the Top Global Universities which is funded
by the Higher Education Policy Planning Division, Higher Education Bureau, and the
Ministry of Education, Culture, Sports, Science and Technology in Japan.
Researchers have shown that students willing to take part in the enriching
experience associated with international education may face hardships related to cultural
adaptation (Adelman 1988; McClure 2007; Zhao et al. 2008), financial constraints (often
exacerbated by currency exchange rates and constraints on employment), language
barriers (Sawir 2005), adaptation to new academic environments, and limited support
networks in foreign settings (Leong 2015; Bochner et al 1977; Furnham and Alibhai
1985).
Although the pursuit of a university degree in a foreign country is challenging, the
number of students willing to take part in global education grows every year. The appeal
of getting a degree from internationally recognized programs, experiencing other
cultures, improving career prospects, and personal development are some of the many
factors that motivate students to pursue overseas education. Clearly, such a globally
significant phenomenon is an important focus of research.
Problem Statement
Natural hazards are complex global phenomena whose impacts are increasing at
present (Nel et al. 2014). As hazardous events get more severe and more frequent due to a
complex, changing world, researchers and policy makers are becoming more interested in
managing hazards risks and impacts across society (IPCC 2012; Leiserowitz et al. 2012).
Although the U.S. is both a preferred destination for international students and is also
highly exposed to a variety of natural hazards, scholars and practitioners have not
3

devoted a great deal of attention to how natural hazards risk applies to or impacts these
students.
Data from the Centre for Research on the Epidemiology of Disasters (CRED)
shows that the United States is among the countries most affected by natural hazards.
Between 1900 and 2016, 960 natural disasters occurred in the U.S. Since 2016, more than
87,815,168 people were affected by natural disasters in the U.S. (CRED/UCLouvain
2021). Thus, international students living in the U.S. might be at disproportionate risk
when hazardous events strike. They might have difficulties receiving and understanding
alerts due to language barriers and insufficient social ties. Furthermore, international
students may not respond safely to an eminent threat as they might know little about
safety measures, have limited awareness of hazards that impact their host country, and
harbor limited trust towards local authorities (Thorup-Binger and Charania 2019).
A survey conducted among undergraduate students in Nebraska that focused on
tornado risk perceptions and response revealed that international students followed fewer
safety protocols and responded to fewer tornado warnings than domestic students
(Jauernic and Van den Broeke 2016). In New Zealand, Thorup-Binger and Charania
(2019) investigated international student’s vulnerabilities and capacities in face of
disasters and found that language barriers, lack of knowledge about local supporting
services, and weak social support have negative influences on international student’s
vulnerability. The authors urge that this can be even more exacerbated during hazardous
events. In January of 2017, three international students from William Carey University
drove into an EF-3 tornado that struck Hattiesburg MS. The fierce winds lifted the
vehicle that they were riding, although luckily none of them was hurt during the episode.
4

They affirmed having heard about the possibility of severe weather that weekend but did
not think that it would be so serious because they had little experience with extreme
weather in their home countries. The students had a dangerous encounter with the storm
right at the time when they were entering the university campus to get back to their dorms
after a late night out (Doherty, 2017). Commenting on this occurrence, personnel from
the Southern Miss Office of International Students and Scholars Services confirmed that
communications from university staff about international students acting inappropriately
or not responding to on-campus disaster warnings were common.
As described above, disaster mitigation policies are crucial to students’ safety
nationwide. The exposure of campuses to a wide range of hazards combined with
increasing numbers of international students, make it particularly urgent for hazards
researchers, policymakers, emergency responders, and college administrators to pay more
attention to this demographic within higher education. There has been a limited amount
of research on the vulnerability and responses of international students to hazards. This
gap in our scientific knowledge poses several questions regarding hazards mitigation
practices and the safety and well-being of international students. This thesis investigates
how international students perceive and respond to natural hazards as well as identify the
factors that shape this perception-response process.
Research Objectives and Goals
This thesis documents the extent to which perception and response to
environmental hazards varies among a population of international students at a university
in the United States. It also identifies the factors influencing this variability in perception
and response and proposes future hazards mitigation strategies. It combines qualitative
5

and quantitative research methods to answer its research questions. The data set that
forms the basis of this thesis was collected through an online survey instrument and a
series of semi-structured interviews conducted from a sample of international students
enrolled at the University of Southern Mississippi between 2017 and 2018.
The first objective of this thesis was to investigate the environmental risk
perception and response among international students enrolled at USM. Four specific
research questions are associated with this objective:

Research Question 1 (RQ1): How do international students perceive their exposure to
and risk of hazards?

Research Question 2 (RQ2): How do international students respond to hazards and
warnings?

Research Question 3 (RQ3): What factors contribute to variations in risk perception and
response among international students?

Research Question 4 (RQ4): To what extent do these factors contribute to international
students’ risk perceptions and responses?

The second objective of this thesis was to determine how international students’
safety could be enhanced in preparation to future extreme weather events. Four specific
research questions are associated with this objective:
6

Research Question 5 (RQ5): Should international students receive special training
regarding environmental hazards upon their arrival in the U.S. education institution?

Research Question 6 (RQ6): What kind of risk communication technologies are available
for international students, and which are the technologies that they are aware of?

Research Question 7 (RQ7): Do international students understand alert warnings?

Research Question 8 (RQ8): What should be included in alert messages issued by
university warning technologies to enhance its effectiveness among the foreign students’
community?

This research contributes to scientific literature on hazards and risk perception by
providing information about how international students understand and respond to
hazards. It strengthens the effectiveness of existing hazards management policies and
technologies at the University of Southern Mississippi. Additionally, the results of this
research help to raise awareness about the uniqueness of the international student
population with regard to risk perception and response and highlights the need for
managing hazards and risk within the academic environment. Finally, investigating risk
perception and response to hazardous events among international students will encourage
the engagement of this community and will suggest improvements in warning systems
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and policies, thereby contributing to the safety of international students and all members
of university communities across the United States.
Thesis Overview
This first chapter presents an introduction of the thesis research project, an
overview of international education in the U.S., and future trends of this phenomenon. It
also provides statements of the research problem, research objectives, and specific
research questions. Chapter Two examines in greater detail the background of
international students in higher education in the U.S. and summarizes a variety of themes
within the hazards literature that are relevant to this thesis research. Chapter Three
focuses on the research methodology, survey and interview instruments, and data analysis
used to accomplish the objectives and to answer the research questions of this thesis.
Chapter Four presents the results of this thesis research. It first focuses on the study site
and study population and then presents the results of the online survey and semistructured interviews. Finally, Chapter Five contextualizes the results of this research
within the broader scientific literature on hazards, risk perception, and risk response.
Additionally, it highlights the implications of the research results for hazards
management within in the context of higher education and proposes strategies on how
universities can enhance well-being and safety of international students during hazardous
events.
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CHAPTER II - LITERATURE REVIEW
International Education in the United States
In the 2018-19 academic year, the number of international students in the U.S.
reached an all-time high. A total of 1,095,299 international students from all over the
world were in the U.S. that year furthering their education in academic programs and
Optional Practical Training. It was the fourth consecutive year the U.S. hosted more than
one million international students (IIE 2019a). Most international students in the U.S.
came from China (369,548) and India (202,014). Students from these two nations made
up 52 percent of the total population of international students in the United States. China
and India, along with South Korea (52,250 students), Saudi Arabia (37,080 students) and
Canada (26,122 students), made up the top five countries of origin for international
students in the U.S. during the 2018-19 academic year (Table 1) (IIE 2019b). New York
University, University of Southern California (Los Angeles), and Northeastern University
(Boston) were among the leading institutions of choice with 19,605, 16,340, and 16,075
international students, respectively. One in three international students studied at
universities in California, New York, or Texas (IIE 2019c) (Table 2).
Table 1
Top Ten Places of Origin of International Students – 2018-2019
Rank
1
2
3
4
5
6
7
8
9
10

Country of Origin
China
India
South Korea
Saudi Arabia
Canada
Vietnam
Taiwan
Japan
Brazil
Mexico

Total International Students
369,548
202,014
52,250
37,080
26,122
24,392
23,369
18,105
16,059
15,229

Data Source: Institute of International Education (2019b)
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Table 2
U.S. Leading Host Institutions for International Students – 2018-2019
Rank

Institution

Total International Students

1

New York University

19,605

2

University of Southern California – Los Angeles

16,340

3

Northeastern University - Boston

16,075

4

Columbia University – New York

15,897

5

University of Illinois - Urbana-Champaign

13,497

6

Arizona State University - Tempe

13,324

7

University of California - Los Angeles

11,942

8

Purdeue University - West Lafayette

10,943

9

University of California - San Diego

10,652

10

Boston University

10,598

11

University of California - Berkley

10,063

12

University of Texas - Dallas

9,401

13

Pennsylvania State University - University Park

9,396

14

University of Washington - Seattle

9,311

15

University of Michigan - Ann Arbor

8,726

16

Carnegie Mellon University

8,669

17

University of California - Irvine

8,064

18

University of California - Davis

8,048

19

Ohio State University - Columbus

8,020

20

Cornell University – Ithaca, New York

7,214

21

University of Wisconsin - Madison

7,189

22

Texas A&M University - College Station

7,163

23

SUNY University at Buffalo

7,121

24

University of Pennsylvania – Philadelphia

7,062

25

Michigan State University - Lansing

7,052

Data Source: Institute of International Education (2020).
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Altogether, these students represented 5.5 percent of the total U.S. higher
education population for the 2018-2019 academic year (IIE 2019a). This is a small
percentage of the whole, but it is important to keep in mind that international students pay
up to three times more than in-state students, which helps subsidize operating costs and
the tuition of domestic students (Business Insider 2016). According to the 2019 Open
Doors Report on International Education, which was produced by the Institute of
International Education and the U.S. Department of State’s Bureau of Educational and
Cultural Affairs, 51.6 percent of international students pursued STEM fields. Many
international students remain in the U.S. to pursue permanent resident status or
citizenship and seek employment in the high-tech industry and other critical economic
sectors (Business Insider 2016). The COVID-19 pandemic has dampened international
student enrollment in U.S. universities due to travel restrictions and limited student
resources. Given the historically high numbers of international students who have come
to the U.S., however, the country will likely remain the most sought-after study abroad
destination for years to come.
Due to the importance of international students and their uniqueness within the
university communities they are a part of, it is no surprise that they have been the focus
of a great deal of research. Most studies have dealt with the hardships encountered by
international students in their host countries. Language barriers, financial issues and
cultural adjustment are major challenges for many who decide to study overseas (Khanal
and Gaulee 2019). Through in-depth interviews, Gautam and others (2016) documented
international students’ experiences and found that the most significant challenges they
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faced included language, finances, transportation, assimilation, religious interactions, and
identity issues.
While school programs require a certain level of proficiency in English, many
students whose first language is not English face complications due to language barriers.
Kuo (2011) surveyed graduate international students attending a university in Alabama
and found that the major language challenges they encountered were related to listening
comprehension and oral proficiency. Students reported having difficulties following
lectures and conducting conversations due to the speed of talking and accents of nativeborn professors and students. Kuo (2011) stresses that standardized test scores do not
prevent international students in the U.S. from experiencing language hardships.
Smiljanic (2017) found that psychological problems in international students are related
to lower scores in standardized tests. His study showed that students who attained lower
scores in the speaking sections of their TOEFL exam tended to suffer more from
acculturative stresses associated with avoidance and anxiety. One out of every five
international students participating in a study by Poyrazli (2015) experienced concern
with regard to depression and 16% indicated concern about anxiety. The same study
found that 71% of symptoms and concerns identified by research participants were
related to academics, 60% to their careers, and 43% to other forms of stress.
International students pay tuition and living fees that are much higher than the
expenses of domestic students. They are required to purchase expensive health insurance
and the many financial aid programs that U.S. students rely on are not available to them
(Yan and Berliner, 2013). International students who come to the U.S. are required to
provide financial statements to prove they can support themselves and finance their
12

education. But Alkadari’s study (2014) shows that once students arrive, they encounter
hard-to-anticipate financial costs that exacerbate the financial burden of their education.
Bista and Foster (2011), on the other hand, attribute the financial problems of
international students to the lack of employment options available to them in light of the
work restrictions associated with their visa status.
Risk Perception, Response and Vulnerability to Hazards
Social scientists in general and hazards researchers in particular, tend to view
society as stratified groups defined by a variety of social, economic, and cultural
characteristics. These groups have different vulnerabilities and thus respond to and are
impacted by disasters in different ways, regardless of the severity of the actual event
(Bryant 2005; Cutter 1996; Maldonado et al. 2016). One concise definition of
vulnerability equates it with the susceptibility of a person or social group to be at risk and
to succumb from the negative impacts of that risk (Blaikie et al. 2005).
Risk combines the probability of a hazardous event coupled with the vulnerability
of the at-risk population with regard to the event. Vulnerability and the perception of risk
are influenced by the socio-demographic characteristics of an at-risk population (Nott
2006). Many studies emphasize the importance of considering the socioeconomic and
cultural realities of a community in designing and implementing appropriate mitigation
policies (Grabill and Simmons 1998; Kar 2016; Jauernic and Van den Broeke 2016). In
this sense, vulnerability is not only connected with disproportionate exposure to hazards
but also to the combination of factors that determine one’s ability to deal with such
hazards and their impacts (Blaikie et al. 2005). In other words, vulnerability involves the
concept of hazards risk and another important concept in hazards research, resilience.
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Resilience is the ability of a community to prepare for, survive, and recover in a
timely manner from the adverse impacts of a hazardous event. There is widespread
acceptance that disaster recovery should involve not only the restoration, but also the
improvement of the resilience of at-risk populations (UN 2017). As with vulnerability
and risk, hazards resilience has much to do with one’s socioeconomic, political, and
cultural characteristics, as well as the constraints that arise from these characteristics. The
manner with which individuals and communities respond to a hazard is directly
influenced by these contexts (Cutter 1996; Blaikie et al. 2005; Bryant 2005; Maldonado
et al. 2016).
Risk perception is defined as the subjective and intuitive way in which individuals
judge their risk of being affected by a hazardous event (Slovic 1987). This is primarily
influenced by an individual’s experiences with hazards, by their trust in the authorities
and specialists reporting these hazards, and other factors. It is the central variable in
understanding why people respond to hazards the way they do (Lindell and Hwang
2008), because it reveals what risks people judge as tolerable and what risk mitigation
actions have a better chance to be acceptable (Agrawal 2018). Risk response, on the other
hand, is defined as the set of actions that individuals elect to take before, during, and after
a disaster to ensure their safety (UN 2017). This is directly influenced by individuals’
cultural, social and economic contexts as well as by their risk perception (Lindell and
Perry 2004; Nott 2006; Gaillard et. al 2008).
Both risk perception and response are influenced by one’s direct experience, as
well as demographic and socio-cultural characteristics (Grabill and Simmons 1998;
Lindell et al. 2004). It is imperative to consider the role of perception and response in risk
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management to improve the effectiveness of hazards mitigation strategies, and most
notably, risk communication (Grabill and Simmons 1998; DHS 2011; Lindell and Perry
2004).
Risk communication is the process by which stakeholders exchange information
about an eminent hazard to mitigate its impacts by enabling individuals to take
appropriate actions and seek safety (Kar 2016). The U.S. Department of Homeland
Security (2011) states that risk communication is the most important measure of hazard
assessment. It can be divided into three main parts: detection, emergency, and public
response. Public response is central to the effectiveness of the other two sub-parts (Kar
2016). As response is shaped by the individual’s characteristics (perception, experience,
socioeconomic, and cultural groups), it is important to understand the sociocultural and
psychological contexts of hazardous events in order to maximize appropriate public
response to them (Wisner et al. 2012). As Maelowe and others (2018) argue, hazards
communication is only efficient when it is understood and acted upon by its intended
audience.
Communication practices constructed without considering the role of public
perception and response are at risk of failure (Grabill and Simmons 1998; Lindell and
Perry 2004). Thus, it is imperative to consider perception and response as important
elements of disaster risk reduction efforts to improve effectiveness of hazards mitigation
plans (Grabill and Simmons 1998; U.S. DHS 2011; Lindell and Perry 2004).
Hazards and Diversity
The social dimensions of hazards are an increasingly important element of
hazards research. Efforts have been made to incorporate human behavior in emergency
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communication planning as a way to improve disaster risk reduction. There is a growing
body of literature about the influence of demographic characteristics on personal attitudes
towards hazards. Most of these studies focus on gender, age, and ethnicity, and many
have come in the wake of Hurricane Katrina (Simms et al. 2013). By exposing important
gaps in emergency management and risk communication, Katrina brought about a shift in
hazards research (Abukhalaf and von Meding 2020). One important outcome of this has
been a growth of studies about populations that traditionally were not closely scrutinized
in hazards research, including immigrants, university students, prison inmates, and the
elderly.
Scholars have extensively studied the vulnerability of marginalized populations,
but most of these studies categorize participants in broad racial/ethnic groups that fail to
address substantial within-group heterogeneity. With that in mind, Maldonado and others
(2016) studied exposure to flood hazards in Miami and Houston and found that Hispanic
immigrants in Houston had higher likelihoods of residing in flood zones than nonHispanic residents. In Miami, however, they found the opposite to be true.
Mendez and others (2020) showed that undocumented Latino and Indigenous
immigrants were more impacted by the Thomas Fire in California. According to the
study, response and recovery efforts disregarded their needs and the responsibility to
provide essential services was left to environmental justice and immigrant rights groups.
The researchers argue that the vulnerability of undocumented Latino and Indigenous
immigrants to disasters is mainly due to structural inequality. They recommend the
implementation of inclusive disaster planning interventions.

16

Zale and others (2018) modeled the evacuation of a football stadium and found
that evacuation route was chosen based on how efficient and safe people perceived it to
be but also revealed that people’s locomotion speed is impacted by age and gender.
While age and gender have being extensively addressed in hazards research, the
dimensions of race and ethnicity are less understood. Lachlan and others (2009) found
clear distinctions in hazards perception based on race. Their study examined the
effectiveness of alert messages during Hurricane Katrina and message responses of
different ethnic groups. They found that African Americans had lower rates of risk
perception and that alerts failed to encourage them to take protective action.
A study by Burke and others (2012) on Latino migrant farmworkers indicates that
ethnicity not only influences perceived risk and communication but also hazards
preparedness. Although the participants reported hurricanes to be their primary concern,
many did not have the resources to prepare for one. Likewise, many did not have an
evacuation plan, emergency kit, at-home internet, or even available transportation. The
authors argue that hazards mitigation and risk communication actions should be precisely
tailored to the population they aim to reach due to their unique circumstances.
Specifically, hazards awareness information and emergency alerts should be delivered in
the population’s native language and in a culturally appropriate manner.
In their study of the Southeast Asian community of Bayou La Batre, Alabama,
Nguyen and Salvesen (2014) examined the process of post-Katrina disaster recovery for
this multiethnic, multicultural, immigrant population. The authors identified four major
categories of sociocultural barriers impeding disaster recovery: language, literacy, and
communication; cultural differences in help-seeking; inability to navigate the disaster
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recovery bureaucracy; and lack of leadership. They urge emergency managers to become
involved in preparedness, response, and recovery and argue that policy must be culturally
appropriate for the recovery of multiethnic communities to be successful.
Cultural identity is also responsible for important variations in preparedness,
perception, and response to the risks posed by hazards (Keul et al. 2018; Paton et al.
2013). Gierlach and others (2010) examined cross-cultural differences in risk perception
of natural disasters and terrorist attacks and found significant variability in risk
perception among Japanese, Argentinean, and North American populations. They found
that the levels of perceived risk did not correspond to the actual exposure rates,
suggesting that cultural factors may have more influence on perceived risk than actual
social exposure. Interestingly, participants across all cultures reported risk to self as lower
than risk to other, which suggests that optimistic bias may be a cross-cultural
phenomenon.
The ultimate goal of disaster risk reduction, hazards safety, is directly related to
three major points: population’s awareness, population’s ability and/or willingness to
prepare, and warning delivery. Disaster risk reduction efforts that engage all segments of
a diverse population are hard to implement because the three factors cited above will be
as heterogeneous as the population to which they refer (belong to). To address this
challenge, Marlowe and others (2018) proposes a framework for implementing disaster
risk reduction among culturally and linguistically diverse groups. Four guiding concepts
– reach, relevance, receptiveness, and relationships – offer a flexible framework for
delivering messages involving disaster reduction, readiness, response, and recovery.
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These concepts can inform the contexts in which diversity occurs leading to meaningful
public participation in decision-making (Marlowe, et al. 2018).
Hazards Management and Higher Education Institutions
Simms and others (2013) noted optimistic bias, or even a sense of invincibility, as
one factor contributing to alarmingly low levels of concern regarding hurricane risks
among undergraduate students at the University of South Florida. Their results show that
only 8% took any substantial action to prepare for a hurricane, suggesting that
undergraduate students are highly vulnerable to adverse impacts from hurricanes given
their lack of preparation and access to information. Surprisingly, even students that grew
up in hurricane-prone areas lacked specific knowledge about the risks of a hurricane
strike. Although the authors were only marginally successful separating the population
into subgroups, they considered ethnicity to be the best way to do so.
Jauernic and Van Den Broeke (2016), on the other hand, conducted a survey of
undergraduate students at a university in Nebraska and found that past experience of
disasters resulted in greater preparation in the form of safety plans, risk perception, and
risk response. Students who were from the Great Plains were most likely to respond to
tornado warnings, whereas students whose tornado-related knowledge came from the
university community, including international students, took fewer safety actions and
responded to fewer tornado warnings overall. Although international students comprised
a small portion of the study population, the fact that this group had the lowest scores in
terms of knowledge, safety plan, and warning response demonstrates that they are likely
at disproportionate risk to tornadoes and other hazards.
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Abukhalaf and von Meding (2020) found differences in disaster-related behavior
among several subgroups of college students (age, academic level, and ethnicity). They
recommended that university communication plans should accommodate diversity within
the student population and should be able to account for how different subgroups behave
before, during, and after disasters. The authors further stress six main communication
challenges that should be addressed to improve emergency communication systems of
higher education institutions: lack of customized communication; focusing on the wrong
communication platforms; over-communication; misleading information from untrusted
sources; language barriers; and the timing of orientation sessions.
Sheldon (2018) tested the impact of campus emergency communication on
undergraduate students’ perceptions of the risks of tornadoes and active shooters on
campus. Overall, participants viewed text message warnings to be more serious than
warnings on social media. Sheldon recommended universities to continue to use text
messages for warnings and argued that more information should be included on
emergency text alerts to emphasize the severity of the threat. He also acknowledged that
social media had a role to play in public outreach when cell phone connectivity was
compromised.
College students are appointed by the literature as a vulnerable yet resilient
population. Thorup-Binger and Charania’s (2019) research on vulnerabilities and
capacities of international students revealed that their perception varies according to their
prior experience with hazards. According to them, international students’ challenges
related to language barriers, weak social ties and life adjustment in a foreign country
were overcome by their sense of well-being and efforts to find balance between academic
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and social life. The self-efficacy of international students in prioritizing their own wellbeing, along with their bilingual skills and willingness to take part in activities outside the
university, reveal that these students are not simply vulnerable, but also resilient and
resourceful. Although participants in the study expressed high levels of trust in university
authorities to give them adequate assistance during hazards, they stressed the need for
more information about governmental practices available to support them in case of a
disaster. They also demonstrated interest in taking part in disaster risk reduction efforts.
Thorup-Binger and Charania’s (2019) encourage higher education institutions
and hazards management agencies to enable international students to participate in
disaster risk reduction efforts. Doing so would help make these efforts more suitable to
international students while also strengthening their awareness and preparedness to local
hazards. These results reflect a broad understanding in the literature that disaster risk
reduction strategies must be appropriate and comprehensible to the at-risk populations or
communities they are designed to address. Despite this understanding, however, there is a
notable gap in the literature about international students as an at-risk group and the
potential hazards they face while obtaining education abroad. By examining the patterns
of risk perception and response among international students at the University of
Southern Mississippi, this thesis examines the effectiveness of institutional risk
communication and mitigation with regard to international students.
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CHAPTER III - METHODOLOGY
Research Questions and Goals
The overarching goal of this research is to investigate the extent to which risk
communication and risk management at a higher education institution in the United
States are effective in maintaining the safety of international students regarding to natural
hazards. The specific goal of this research is to analyze how the risks posed by the natural
environment at a host university are perceived and responded to by international students
and to identify the factors influencing the risk perception-response process.
The first objective of this thesis research is to assess risk perceptions and
responses of international students to hazards through an online survey and through semistructured interviews. I accomplished this first objective by answering four research
questions:

Research Question One (RQ1): How do international students perceive their exposure to
and risk of hazards?

Research Question Two (RQ2): How do international students respond to hazards and
warnings?

Research Question Three (RQ3): What factors contribute to variations in risk perception
and response among international students?
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Research Question Four (RQ4): To what extent do these factors contribute to the risk
perceptions and responses of international students?

The second objective of this thesis research is to determine how the safety of
international students can be enhanced so that they better respond to future extreme
weather events. I accomplished this second objective by answering four additional
research questions:

Research Question Five (RQ5): Should international students receive special training
regarding environmental hazards upon their arrival in the U.S. education institution?

Research Question Six (RQ6): What kind of risk communication technologies are
available for international students, and which technologies are they are aware of?

Research Question Seven (RQ7): Do international students understand alert warnings and
messages?

Research Question (RQ8): What should be included in alert messages issued by
university warning technologies to enhance their effectiveness with regard to the
international student population?

To achieve my research objectives and to answer my eight research questions, I
used a combination of quantitative and qualitative methods in the collection, processing,
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analysis, and interpretation of data that was collected from the online survey and from
semi-structured interviews with a sample of international students enrolled at the
University of Southern Mississippi.
Data Collection
Sampling
Participants were selected through maximum variation/heterogeneous purposeful
methods and snowball sampling. International students were recruited through emails that
ISSS sent out on my behalf (Appendix C); Facebook posting; and by hand delivery of
flyers with the QR code of the online survey during international student’s events
(International Coffee Hour, International Food Fair, and others). Additionally, USM
international students helped me by recommending and recruiting their fellow
international students to participate in the survey.
Survey Instrument
The survey instrument, which was administered online through Qualtrics, was
designed to collect information on a variety of different variables: demographic
characteristics; risk awareness; risk perception; warning/alert response; previous
experience with hazards; Eagle Alert awareness; Eagle Alert accessibility;
communication technologies access and usage; and warning system preferences. The
survey instrument, which took respondents an average of 13.9 minutes to complete, had a
total of 45 questions in a variety of formats: open and closed ended; dichotomous;
multiple choice; and 5-point Likert scale (Appendix A). The online survey instrument
was administered from February 21, 2018, to April 19, 2018.
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The first section of the survey includes questions about country of origin, age,
number of dependents in the US, primary language, and type of housing. These questions
are mostly dichotomous or open-ended in format. There are also some dichotomous
questions that require the student to write a short answer depending on the alternative
chosen. For example, see Question 6 (Appendix A) where participants are asked if they
grew up speaking a language other than English. If the answer is “yes”, there is an open
box where they are asked to identify their native language.
Questions in the second section of the survey were designed to collect information
about the academic lives and activities of survey participants. This section contains a mix
of open-ended and short-answer questions to identify institutional affiliation, program of
study, academic degree rank, knowledge of weather and climate, and knowledge of other
environmental science subjects. This section also includes an open-ended question asking
respondents to identify all campus buildings they had visited within the two weeks prior
to taking the survey.
Questions in the third section of the survey focused on media usage and access as
well as general communication preferences of survey participants. These questions focus
on specific social media platform preferences; the types of technologies that respondents
have access to on and off campus (personal/school computers, internet access,
smartphone, cellphone, and portable devices); types of communication services they use
on a daily basis; and whether they watch local TV stations. This section also asks about
phone carrier services to verify whether respondents were able to receive emergency alert
SMS messages or calls without an active carrier service.
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The fourth section of the survey focused on the perceptions of respondents
towards natural hazards, including general awareness and direct experience. It contained
a series of close-ended, dichotomous, and 5-point Likert-scale questions. The first
question has about fifteen options of natural hazards and one open box for participants to
add any other hazard that might have occurred in the area where they grew up. Following
that, they were asked if they know someone who has ever been affected by a natural
disaster. Then, a Likert scale question collects information about risk perception in USM
campus area and the last question inquires students to check the boxes of hazards that
USM campus area is prone to.
The fifth section focuses on disaster communication awareness. It specifically
asks if students receive emergency messages or alerts and through what means. Questions
in this section also focus on respondents’ awareness of the campus emergency
communication system, and specifically if they have signed up to receive alerts.
Additionally, one question inquires where respondents heard about the campus
emergency communication system. Finally, several questions focus on respondents’
understanding of emergency messages and requires them to rate, according to their
preference, different ways to receive alerts.
Questions in the sixth section focus on reported responses to hazards. This part of
the questionnaire asked respondents to report on their actions, feelings and behaviors
during the EF-3 tornadic event that hit Hattiesburg in the early morning of January 21,
2017. The questions asked whether respondents were in town during the event; if they
had received alert messages; if they had felt at risk; if they knew what to do to protect
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themselves; what they did to keep themselves safe during the storm; and which type of
warning made them to take some sort of safety action, if any.
Questions in the seventh section of the survey focused on hazard preparedness
and had an open-ended box where participants were asked to give their own input about
this theme. It included multiple Likert-scale questions about respondents understanding
of the emergency campus sirens; if they knew what to do in case they receive an alert on
or off campus; if they have an emergency plan; if they received information about severe
weather and hazards safety once they arrived on campus; if they felt they had enough
knowledge about natural hazards to make safe decisions in case of an emergency; and if
they believed the university should offer information about natural hazards and strategies
to international students. The questionnaire concluded with an open-ended box where
participants were invited to give their personal suggestions and comments about the
research and the safety of international students at USM. Once they completed the
survey, respondents were given a series of links containing information about hazards
safety so that they could learn more about hazards preparation and awareness.
The survey instrument was pilot tested and modified to improve clarity and
presentation prior to implementation. Seven students participated in the pilot test (two
Indians, four Americans, and one Brazilian). After the incorporation of their revisions, a
revised version of the survey was submitted to the Institutional Review Board (IRB) at
The University of Southern Mississippi, and an approval consent was given to collect
data from May 23, 2017, to May 22, 2018. Following IRB approval (Appendix B), the
questionnaire was uploaded to the Qualtrics Research Suite and an invitation link was
distributed online through the university’s email and social media. The Office of
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International Students and Scholar Services endorsed this research and shared the
Qualtrics link to the survey on an email sent to all USM International Students. A similar
invitation was also sent to the broader population of the university through USM Mailout,
which serves as the email newsletter for the university (Appendix C).
Interview Instrument
Semi-structured interviews were conducted on a sample of 5 international
students alongside the administration of the online survey. A semi-structured
questionnaire was used to guide the collection of the testimonies (Appendix D). The
interviews started with six demographic questions, such as “What is your age?”, “What is
your marital status”, “When did you arrive in Hattiesburg?”. Then, the interviewees were
encouraged to share their experiences during the hazardous events that they experienced
while attending USM. Most students eye witnessed the violent tornado that hit
Hattiesburg on February of 2013 but there was also a student who experienced hurricane
Katrina.
During the interviews, 23 questions were asked to help the participant recount
their personal experiences. For example, to help them getting started, provoking
questions such as “What is the strongest memory you remember about that event?”,
“Were you aware of the severe weather threat for those days?”, “How did you learn about
it?”. It is worth noting that given the semi-structured nature of the interviews, some
respondents answered more questions and others answered fewer questions, depending
upon the dynamics of each interview experience. The interviews were conducted using
the questions just as a guide to be used in case participants found it difficult to elaborate
their stories. In some cases, these questions were not asked either because they were
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being answered naturally during the interview or because the content of their story
brought different insights that provided interesting information and did not justify the
interruption of their talk to address such questions.
Some interviewees were asked about warnings, risk perception, risk awareness,
and risk response. They were encouraged to describe the place where they were when the
event occurred, if they were injured, and what they did after they felt the danger had
passed. They were also asked to share anecdotes about their main struggles after the
event and were inquired about the support they received, if any.
After that, they were encouraged to suggest practices that could be put in place to
help students at similar situations in the future. Finally, the subjects were asked to
evaluate alerts and give suggestions about how to appropriate risk communication to their
community to increase their perception of risk and response. This was done by asking
questions like “What would you like people to know that could be done better during a
tornado or other form of severe weather that affects the Southern Miss community?
(Including school, alert systems, first responders and the international students
themselves)”, “Could you give suggestions about how to enhance the safety of students
during natural hazards?”. To close the interview, students were given time to talk about
whatever aspects of the problem they would like to see discussed or to talk about any
other part of their experience that they feel would be worth sharing.
Data Processing – Survey Coding
Survey data was downloaded from Qualtrics, coded, and entered into IBM SPSS
22 for analysis (Table 3). Write-in questions were entered as text. Dichotomous questions
were coded numerically, “1 = yes” or “2 = no”. Questions with multiple responses were
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numerically coded with the number “1” at an increment of one from top to bottom or left
to right. Likert-scale questions were also numerically coded, with an increment of one
from low agreement to high agreement.
Answers from respondents who had completed less than 80% of the questionnaire
were deleted. Along with them, cases where respondents did not answer the demographic
questions and or for those who did not belong to the study population were eliminated
from the sample population. Missing values of answered questions from all the remaining
cases were replaced with -9 value.
Some variable names were recoded to favor output names and results analysis. To
finish data cleaning, data was submitted to analysis of range to help error identification
and to check for possible inconsistencies due to data transference from Qualtrics to SPSS.
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Table 3
Survey Data Coding
Variable
Age
Gender

Marital Status

Dependents in US
Nationality
English as a
second language
Time in USM
Time in
Hattiesburg
Housing

School Program/
Affiliation

Climate Course
Social Media
Usage

Technologies
Access

Responses
Number
Female
Male
Other
Single
Married
Other
Yes
No
Country Name
Yes
No
Number of Years
Number of Years

Code
Number
1
2
3
1
2
3
1
2
Text
1
2
Number
Number

On-Campus: Residence Hall
Off-Campus: Private Apartment or House with
housemates
Off-Campus with a host or Family Member OffCampus: Private Apartment or House by yourself
Other (Specify)
English Language Institute Student
Undergraduate Student (Major)
Masters Student (Program)
Doctoral Student (Program)
Dependent of Student/F2 visa status
Other (Please specify)
Yes
No
Facebook
Twitter
Instagram
Other(s) (Specify)
Personal Computer or/and Laptop
School's Computer, others Computer or/and Laptop
Personal Smartphone
Friends’ Cellphone or/and Smartphones
Personal Cellphone
Personal Tablet / iPod
Other(s) (Specify)

1
2
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3
4
5
1
2
3
4
5
6
1
2
1
2
3
4
1
2
3
4
5
6
7

Table 3 Continued
Variable
Carrier Service

Communication
Preferences

Local TV
preferences

Likert Scale
Questions

Responses
Yes
No
Yes, but not all the time
I do not use or own a phone/smartphone
Internet based services/ apps to call (Skype,
Facebook Messenger, Viber, FaceTime, etc.)
Carrier Services to text/message
Internet based services/apps to text/message
(Facebook Messenger, WhatsApp, iMessage, Line,
WeChat, etc.)
Carrier Services only for calling
Other(s) (Specify)
WHLT
WDAM
WHPM
I do not watch local TV
Other (Specify)
Strongly Disagree
Disagree
I do not know
Agree
Strongly agree

Code
1
2
3
4
1
2
3

4
5
1
2
3
4
5
1
2
3
4
5

Data Analysis
Kolmogorov-Smirnov and Shapiro-Wilk tests were used to determine whether the
data was normally distributed. Following this, descriptive statistics and frequency
analyses were run on the data set, and the results were summarized in a variety of tables
and figures presented on Chapter Four. The Kolmogorov-Smirnov and Shapiro-Wilk tests
indicated that the dataset is not normally distributed. Non-parametric inferential tests
were therefore used to analyze the data sets for variations in risk perception and response.
Wilcoxon and Mann-Whitney tests were used for the analysis of two independent
samples and the Kruskal Wallis test was used for multivariate analysis. Together, these
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tests helped me to determine the role of Gender, Academic Degree Rank, Previous
Experience with Hazards, Age, World Region of Origin, and Length of Residence in
Hattiesburg on how international students perceive and respond to hazards.
The semi-structured interviews were analyzed through narrative analysis and were
incorporated with the rest of the research data. The testimonies were gathered, and each
story was examined individually. Then, the main insights and general meanings of the
narratives were highlighted along with the most interesting parts of the stories. After that,
these different stories were compared among themselves and their points of contrast and
convergencies were interpreted within the context of the results of the quantitative
analysis of the survey responses. Quoted excerpts from the interviews were included
throughout Chapter Four to provide context and human experience to the survey results.
At the same time, these anecdotes helped to bring alive the experiences of some
international students during the 2013 tornado and Hurricane Katrina, described in their
testimonies, with the experiences other international students had during 2017 tornado,
described by the survey results. The combination of quantitative and qualitative
techniques also helped illustrating how many international students had common
experiences during these hazardous events.
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CHAPTER IV – RESULTS
Study Site and Population
University of Southern Mississippi
The University of Southern Mississippi campuses and the surrounding South
Mississippi region are prone to a variety of environmental hazards. The main campus of
Southern Miss is in Hattiesburg, a city located about sixty miles north of the Gulf of
Mexico coast, and multiple smaller campuses are located along the Gulf coast itself. The
climate and geographical setting of South Mississippi render it particularly vulnerable to
severe hydrometeorological events. In fact, 46 federal disaster declarations have been
registered in the region since 1953 (FEMA 2017).
Hurricanes of the North Atlantic Basin usually occur between June and
November, with August and September being peak months. On August 29, 2005,
Hurricane Katrina, one of the worst natural disasters to occur in the U.S., made landfall
near Waveland, Mississippi and caused unprecedented destruction across the region. Its
27-foot storm surge knocked down trees, collapsed buildings, washed away thousands of
homes, and claimed 238 lives in Mississippi (Hattiesburg American, 2015). In
Hattiesburg, the storm produced sustained winds up to 100 mph, which snapped and
uprooted trees, lifted roofs, struck many residences and businesses, and destroyed
numerous buildings (The New York Times, 2005). The University of Southern
Mississippi campuses and community were not spared from the impacts of Hurricane
Katrina. Approximately 1,000 students withdrew from the university that semester due to
impacts from the hurricane and more than 120 faculty and staff lost their homes (Tisdale,
2015). Damage to the Gulf Coast campus was particularly severe with some facilities
34

washed away and three historic university buildings suffering extensive damage
(Southern Miss, 2014). Several buildings at the Hattiesburg campus were also damaged.
All told, the university suffered about $200 million in damages from Hurricane Katrina
(Tisdale, 2015).
Severe thunderstorms and flooding are most common in South Mississippi
between January and June, with their peak occurrence in April. Tornadoes occur most
frequently between November and April. On February 10, 2013, an EF-4 tornado struck
Hattiesburg and the University of Southern Mississippi with 170 mph winds, causing
widespread damage, and injuring 82 people along its 20-mile-long path (Masters, 2013).
The storm ripped through the southern portion of campus and damaged 700 homes in
Forrest and Lamar counties, which encompass much of the metropolitan region of
Hattiesburg. On the Southern Miss campus, one building - the Jazz Station - was
completely destroyed. Seven other structures suffered severe damage, including the
Ogletree Alumni House, Mannoni Performing Arts Center, Fine Arts Building and Marsh
Hall (Southern Miss, 2014). Apartment complexes near campus, where most residents
were students (and many of them international students) suffered extensive damage.
On January 21, 2017, another tornado struck Hattiesburg. The late-night EF-3
tornado killed 4 people, injured more than 50 others, and left many trapped in their
homes. The city suffered significant damage to buildings and homes, power lines, trees,
and roads (NOAA, 2017). William Carey University was badly hit and several buildings
on campus suffered extensive damage (Knowles, 2017). Two international students found
themselves coming back to their dormitory at the same time the tornado struck campus.
The fierce winds lifted the vehicle they were in, but luckily, neither of them was hurt.
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They confirmed having heard of the possibility of severe weather that weekend but did
not think it would be serious (Doherty, 2017).
International Students at the University of Southern Mississippi
In 2017, when this thesis project began, USM hosted approximately 424 foreign
students who were enrolled in the English Language Institute or various undergraduate or
graduate degree programs. As illustrated by Table 4.1, these students came from all
continents around the world. Most students in 2017 came from Nepal (70), India (66),
and China (30). Substantial numbers of students also came from Honduras (24), Brazil
(22), United Kingdom (14), Nigeria (12), Canada (12), and Colombia (10) (ISSS, 2017).
The primary goal of international students who come to the U.S. is to complete a
degree in their field of expertise and to maintain their student’s visa requirements by
enrolling as a full-time student for the duration of their residence in the U.S. Given their
foreign status and strong focus towards their education, most international students are
very driven academically and their lives revolve mostly around campus and their school
routine. The university has an Office of International Student and Scholar Services
(ISSS) that is responsible for serving its international student and faculty community with
regard to academic, personal, logistical, and legal matters. Most international students
have a great deal of contact with ISSS staff even before their arrival in the U.S. Once
they arrive at Southern Miss, the ISSS office is the first place they visit and the place they
report to and rely on during their entire time at the university.
Hattiesburg, like many medium-sized American cities, is not very walkable and
its public transportation system is insufficient for its population. Given that international
students rarely own automobiles, most of them choose to live in apartment complexes or
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houses located close to campus. When they need to run errands or shop, most rely on the
few international students who own cars, domestic students, or members of the
community who have close ties to international students at the university.
International students tend to have strong ties with other international students,
especially those with whom they share nationality, language, cultural background, or
field of study. Of course, most international students also form strong friendships with
domestic students, but the educational system and challenges of academic life sometimes
make it difficult for them to mingle with domestic students. Interactions with domestic
students and members of the local community are cultivated by on-campus religious
unions and associations, the ISSS office, and local churches in the form of regularly held
events such as the International Food Fair, International Dinner, and International Coffee
Hour. With regard to the use of social media by international students, it is important to
mention “IFriends – Hattiesburg, MS”, a private Facebook group created thirteen years
ago by members of the local community to connect with and support the USM
international community. The group offers practical help and friendship not only to
international students, but also to international scholars, professors, and their families
during their time in Hattiesburg. The group currently has over 1,100 members and is
supported by the Baptist Student Union, Wesley Foundation, Cru (an international
Christian organization that connects Cristian students), InterVarsity-International Student
Ministry, Hardy Street Baptist Church, the Church at 4 Points, Westminster Presbyterian
Church, Venture Church, University Baptist Church, and the Episcopal Church of
Ascension (IFriends, 2021).
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Results of the Online Survey
Demographic Characteristics of Survey Participants
An invitation to participate in the online, Qualtrics survey, which forms the basis
of this thesis research, was distributed through recruitment emails sent through the ISSS
office, a QR code shared during international student events, and public posts on social
media. The survey consisted of 45 questions in various formats, including open and
closed-ended; dichotomous; multiple choice; and 5-point Likert scale (See Appendix A).
The average time respondents used to complete the survey was 13.9 minutes. A total of
112 participants took the survey. Some participants skipped demographic questions and
others revealed themselves as being unaffiliated with the international student survey
population. The responses of these participants were eliminated from the study.
After undergoing thorough data cleaning to eliminate all responses except for
those of international students, 78 participants were identified. The first part of the
survey, which goes from Question 1 to Question 9, asked participants to share their
demographic information. The gender ratio of the survey population was equal among
females (50%) and males (50%). Some 29 countries were represented, with the largest
numbers of students from Brazil, Nepal, Nigeria, and India (Table 4). A total of 40.6% of
the participants were undergraduates, 31.6.% were doctoral students, 15.4% masters’
students, and 10.3% where enrolled at ELI (Figure 1). Every USM college has
international students but according to the survey, almost all of them are affiliated with
the College of Arts and Sciences. The School of Music has the most international
students, followed by the School of Biological, Environmental and Earth Sciences,
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School of Computing Sciences and Computer Engineering, and School of Polymer
Science and Engineering.
The survey participants varied between 18 and 48 years in age with 46.2% of
them being 25 years old or less (Figure 2). Most reported living off campus and more
than 87.0% claimed they had no dependents living with them in the U.S. The length of
residence varied among participants, but a majority (51.3%) had been living in
Hattiesburg for less than three years at the time they participated in the survey (Figure 3).
Only 18.0% of participants were married (Figure 4), but only 20.3% responded that they
lived by themselves. Most participants, in fact, had at least one roommate (no familial
relations) while several lived with host families or non-dependent family members.
Table 4
Survey Participants per Country of Origin
Country of Origin
Argentina
Brazil
China
Colombia
Cuba
D.R. Congo
Ecuador
France
Honduras
Hungary
India
Japan
Mexico
Mongolia
Nepal
Nigeria

Number of Participants
1
11
4
3
1
1
1
1
6
1
7
2
1
1
9
8
39

Percent
1.3
14.3
5.2
3.9
1.3
1.3
1.3
1.3
7.8
1.3
9.1
2.6
1.3
1.3
11.7
10.4

Table 4 Continued
Country of Origin
Pakistan
Peru
Philippines
Saudi Arabia
Spain
Sri Lanka
Taiwan
Thailand
Trinidad and Tobago
United Kingdom
Uruguay
Venezuela
Zimbabwe
Total
Missing Country
Information
Total Participants

Number of Participants
2
3
2
1
2
1
1
1
1
1
1
2
1
77
1
78

Percent
2.6
3.9
2.6
1.3
2.6
1.3
1.3
1.3
1.3
1.3
1.3
2.6
1.3
100.0
N/A

Academic Degree Ranks (Percent)
ELI or Alumni

10.3

Undergraduate

41.0

Graduate

47.4

0.0

10.0

20.0

30.0

Figure 1. Academic Degree Rank of Survey Participants
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Figure 2. Distribution of Participants by Age
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Figure 3. Length of Residence of Participants in Hattiesburg
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Risk Perception Results
This section presents the results related to international students’ risk perception
to hazards and answers Research Question One (How do international students perceive
their exposure to and risk of hazards?):
A large majority of survey participants (85.1%) reported that they believe
Hattiesburg is at risk of being struck by future tornadoes (40.7% Agree; 44.4% Strongly
Agree) (Figure 5). Interestingly, perceptions of risk exposure decrease slightly to 75.0%
when participants were asked if they thought they personally could be affected by a
natural disaster in Hattiesburg (51.3% Agree; 23.7% Strongly Agree) (Figure 6).
Fewer participants, but still a majority of respondents, claimed to have felt at risk
(58.4%) when they had been notified of the 2017 tornado (29.2 Agree; 29.2 Strongly
Agree) (Figure 7).
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“I believe that Hattiesburg is at risk of being
struck by future tornadoes.”
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Figure 5. Question 35 Results

“I feel that I might be affected by a natural
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Frequência

50

39

40

30
10

18

16

20
1

2

Strongly Disagree

Disagree

0
I do not know
n = 76

Figure 6. Question 23 Results
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“I felt I was at risk when I was notified about
the tornado.”
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Figure 7. Question 33 Results

With decreasing positive responses for these three questions (Figure 5, Figure 6,
and Figure 7), the number of neutral responses increases for the same questions (13% Not
Sure, 21.1% I Do Not Know, and 25% Neutral). It is also important to observe that even
though more than 85% of survey respondents believe that Hattiesburg can be hit by future
tornadoes, only 36.8% claimed to have a safety plan to use in case of a weather
emergency (Figure 8).

"I maintain a safety plan to use in case of a
weather emergency."
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Figure 8. Question 41 Results
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Response to Hazards and Warnings Results
To measure the knowledge that international students have about how to respond
to hazards and warnings, the Qualtrics survey included questions about the actions
students took and warnings they received during the tornado that hit Hattiesburg on
January 21, 2017. This section presents results about these questions addressing Research
Question Two (How do international students respond to hazards and warnings?):
A total of 48 participants reported to have been in Hattiesburg during the 2017
tornado. Of this group (n = 48), 14.6% claimed to take no protective action during the
event. One participant apparently slept through the storm (Table 5). Among the students
who reported taking protective action, 10.4% stayed in their beds and covered themselves
with a blanket or pillow, 6.3% went to their window to view conditions outside, and one
went outside to take photographs and videos of the storm (Table 5).
These mixed results indicate the importance of and need for emergency response
training and empowerment for international students. While there were students who
reported not taking any protective behavior, many other students took insufficient or
unsuitable actions to protect themselves. This tells us that perception and response are not
enough to remain safe during a hazard event. Knowhow must be part of the process. The
result of this survey reveals that during the 2017 tornado, some students were notified
about the storm and understood the communication well enough to feel like they needed
to do something to be safe. Yet, some of them still chose to behave in ways that were
ineffective against the threat. Furthermore, some behaved in ways that put them at
unnecessary risk in the face of a tornado that killed 4 people and left many more injured
or without shelter. With this in mind, it is of critical importance that future international
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students at Southern Miss understand the risks of hazards and the appropriate actions to
take in response to them.
Table 5
Participant Responses for Question 36
What did you do in response to the tornado as it was passing through
Hattiesburg?
Selected Choice

Frequency

Used some type of covering (hard hat, helmet, mattress,

6

etc.)
Got into my car and drove away

1

Went to the bathroom/ went into the bathtub

17

Went outside to record/film or take pictures of the storm

1

Got inside my closet

3

Stayed in bed and covered my head with a blanket and/or a

5

pillow
Went to the lowest floor of my building

17

Stayed inside an interior room with no windows

18

Went to the window to see how it looked like outside and

3

if the tornado was close by
I did nothing

7

Other (s) (Specify) I was asleep

1

Other (s) (Specify) I was in a classroom with big windows

1

when the tornado hit USM. Then, I had three seconds to
run towards the door and jump to the floor and covered my
head. This was on third floor of the FAB

On Question 37 (Table 6), participants were asked to indicate which warnings
and/or alerts caused them to take immediate action towards protection. Smartphone
weather apps; Weather changes suggestive of tornado; TV/Radio; Eagle Alert/ USM
email; Sirens; Friends/ Colleagues/ Neighbors (ex: Friends called and woke you up); I did
not take any immediate action; and Others (Specify) were the multiple options they could
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select. University risk communication systems showed to be mostly effective towards the
study population. The options “Sirens” and “Eagle Alert/USM email” were indicated by
several students as the warning(s)/ emergency alert(s) that prompted them to take
immediate safety actions during the 2017 tornado, with 60.4% and 47.9% rate,
respectively (Table 6).
Sirens and Eagle Alert/USM email were also cited by USM international students
who were affected by the 2013 tornado. When describing his experience, one of them
said:

“One of the things that I think helped me a lot: They [USM] send me a really
huge and dangerous alarming red letters [email] that said: ‘Take cover
immediately because the tornado is going ‘this direction’’. … Then, I got scared!
I got scared because then I knew that was the path to my house. So, just then I
started taking action! … also, when I listened to the other two alarms [USM
Sirens] that I have never listened before…”

On the other hand, “TV/Radio” was the option that was least important in
triggering immediate safety actions among survey respondents. Since 71.0% of
international students indicated not having frequent access to a TV (Figure 9) and 83.6%
affirmed they do not watch local TV (Figure 10), this ineffectiveness seems to be more
related to the lack of use of and access to these types of communication technologies by
international students than to the heuristic power of “TV/Radio” to trigger defensive
behavior on the studied population (Table 6 and Figure 11). Question 25 results are of
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critical importance because local weather information and storm punctual updates such as
when a tornado touches down and which path/neighborhoods it might affect are mostly
broadcasted by local TV channels, but the vast majority of international students receive
warning and alerts through Eagle Alert, Text Message and Sirens. Another interesting
finding regarding these results is the fact that international students rely more on “USM
staff, classmates and/or Professors” for emergency notifications than on “Family and/or
Friends”. What highlights the level of trust they have on university linked information
therefore the responsibility and potential of the institution on keeping them safe (Figure
10).
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Table 6
Participants Responses for Question 37
Which of the following warning(s) (emergency alert(s)
made (caused) you to take immediate action?
Selected Choice
Frequency
Smartphone weather apps
Weather changes suggestive of
tornado
TV/Radio
Eagle Alert, USM email
Sirens
Friends, Colleagues, Neighbors (ex:
Friends called and woke you up)
I did not take any immediate action
Others (Specify) I was asleep

16
6
2
23
29
11
5
1

Do you have frequent access to a
TV?
23
55

Yes

Figure 9. Question 19 Results
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No

Which of these local TV channels/stations do you watch on a
regular basis? (Please check all that apply)
1%
7%
10%

1%

81%

WHLT

WDAM

WHPM

I do not watch local TV

Other (Specify)

Figure 10. Participant Responses for Question 20

In Hattiesburg, how do you receive disaster
warnings/alerts? Please, check all that apply:
I do not receive warnings/alerts

2

Other(s)

2

Radio

9

TV
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Neighbors

11

Family and/or Friends

26

Phone Call

32

USM Staff, Classmates, and/or Professors

35

Social Media

39

Sirens

42

Text Message

44

Eagle Alert

64
0
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Figure 11. Participant Responses for Question 25
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Variations in Risk Perception and Response
This section focuses on the results of statistical comparisons of participant survey
responses and their demographic characteristics. Specifically, it provides answers to
Research Question Three (What factors contribute to variations in risk perception and
response among international students?) and Research Question Four (To which extent
do these factors contribute to international students’ risk perceptions and responses?):
I conducted statistical analyses to determine which of the following variables
might be factors that explain variations in international student risk perceptions and
responses: Gender, Academic Degree Rank, Previous Experience with Hazards, Age,
World Region of Origin, and Length of Residence in Hattiesburg. Kolmogorov-Smirnov
and Shapiro-Wilk tests showed that these data were not normally distributed, so I used
the Mann-Whitney U test for the analysis of two independent samples and the Kruskal
Wallis test for multivariate analysis.
Gender
Mann-Whitney U test results showed that the grouping variable gender has a
significant relationship with risk response to tornado among the surveyed population.
Male and female international students who experienced the 2017 tornado took different
mitigative actions for protection. Male international students went more (<0.05) to
bathrooms/bathtubs than female international students (p = 0.013). Results also showed
that variations in response to certain types of warning can be explained using gender as a
grouping variable. When asked about which warning(s) prompted them to take immediate
action, males scored significantly higher than females (<0.05) to sirens (p = 0.023).
Males also responded higher than females to Weather and TV/Radio. These two groups
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also present significant difference in awareness (<0.05). Mann Whitney U test results
show that female international students are less likely to know the difference between a
tornado watch and a tornado warning (p = 0.027) than male international students.
Gender also has some effect on international student risk perception to tornadoes.
Although also with no statistical significance, it is interesting to observe that the risk
perception of male international students was higher than females when they were all
notified about the 2017 tornado (p = 0.105). Again, this difference is not significant, but
it is still worth considering given that this result might indicate a slightly lower tendency
to seek shelter in a bathtub/bathroom described above.
Academic Degree Rank
International students of different academic degree ranks behaved significantly
different during the tornado that hit Hattiesburg in 2017. Although this variable did not
show any statistical significance in the way international students perceive their risk to
tornadoes, survey results show that academic degree rank has an important influence in
international students’ awareness and in the way they respond to hazards. Results show
that international graduate students are significantly less likely (<0.01) than their fellow
undergraduates to take any protective action during a tornado occurrence (p = 0.002). On
the other hand, graduate students are more likely to know the difference between a
tornado watch and a tornado warning (<0.05) than undergraduate international students
(p = 0.046).
When asked about which types of warnings caused them to take immediate
action, very few (n = 3) graduate international students selected the choice “Friends,
Colleagues, Neighbors (ex: Friends called and woke you up)”. Although with no
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statistical significance (p = 0.142) it is still valuable to observe that graduate international
students are less likely to rely on friends or peers to receive tornado warnings than
undergraduate international students (p = 0.142). These results review that the role of
social capital varies among the studied population according to their academic degree
ranks and brings important implications for hazards communication among international
students and its sub-categories.
Previous Experience with Hazards
Results show that direct or indirect past experience with hazards has a positive
impact on international student awareness and response to hazards. Survey Question 36
asks participants to share what actions they took towards their safety in response to the
2017 tornado. Some 79.5% of international students who took suitable protective actions
during the event reported that they or people close to them had experienced a natural
hazard in the past. Previous experience shows to have positive impact on participants’
awareness (<0.1) as international students with previous experience with hazards are
more likely to know the difference between a tornado watch and a tornado warning than
students with no experience (p = 0.090). Results also show that international students
who have had direct or indirect previous experience with hazards were less likely to take
unfitting safety measures (<0.1) than international students who have not had any
previous experience (p = 0.056). For example, staying in bed and covering their heads
with a blanket and/or pillow was a selected option mostly chosen by students with no
hazards experience.
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Age
Risk perceptions and responses of international students, as recorded in the
survey, were also affected by age. Results show that international students between 25
and 31 years of age felt significantly more at risk (<0.05) when notified about the tornado
(p = 0.031, df = 2) (Figures 12, 13, and 14). Results also showed that international
students older than 31 years of age were more likely (<0.1) to state that they approached
windows during the storm to view conditions outside (p = 0.084, df = 2).

“I felt I was at risk when I was notified
about the tornado.”
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Figure 12. Question 33 Results - Age Group 18 to 24 years old
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Figure 13. Question 33 Results - Age Group 25 to 31 years old

“I felt I was at risk when I was notified
about the tornado.”
5
4

Frequência

4
3
3
2
2
1
0
Neutral

Agree
Above 31 years old
n=9

Figure 14. Question 33 Results - Age Group Above 31 years old
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World Region
The risk perceptions of international students did not vary significantly according
to the world region they were grouped in (Figure 15), but results revealed that this
variable is significantly related to international students’ awareness. Students from South
America are significantly more aware (<0.01) of the difference between tornado watch
and a tornado warning than international students from other countries (p = 0.005, df =
5). World region also significantly influences their response to hazards and warnings
(<0.05). Students from the Middle East and Sub-Saharan Africa, as well as those from
South America were less likely to stay inside an interior room with no windows than
students from the other world regions (p = 0.020, df = 5). Results also show that
warnings sent through Smartphone weather apps are significantly more effective (<0.1) in
causing immediate protective action in students from Mexico, Central America and
Caribbean than students from the other world regions (p = 0.053, df = 5).

Survey Participants by World Region
Missing Data
1%
Mexico, Central
America and
Caribbean
12%

West Asia
24%

South America
28%

East Asia
14%
Midle East and
Sub-Saharan
Africa
14%

Europe
7%

Figure 15. World Region Groups
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Length of Residence in Hattiesburg
Length of residence was a significant factor (<0.01) influencing international
students’ awareness (p = 0.003, df = 3) and risk perception. International students with
different length of residence in Hattiesburg tend to have different ideas regarding the
possibility of being affected by natural disasters there (Figures 16, 17, 18). International
students who had been living in Hattiesburg for a short time (less than one year) were less
likely to believe that they would be affected by a natural disaster while living there
(p = 0.012, df = 3).

“I feel that I might be affected by a natural
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Figure 16. Question 23 Results - Length of Residency Less than 1 year
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Figure 17. Question 23 Results - Length of Residency More than 1 year until Less than 3
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Risk Communication Technology Awareness and Accessibility
This section describes international students’ technology access, usage, and
preferences. It adds knowledge about what types of technologies they use the most in
order to describe their habits upon communication and access to information. These
results answer Research Question Number Six (What kind of risk communication
technologies are available for international students, and which are the technologies that
they are aware of?):
Most international students do not have frequent access to a TV (70.1%) and
81.3% do not watch local TV. The technologies they most have access to are Personal
Computer or/and Laptop, followed by Personal Smartphone, and School’s Computer,
someone else’s Computer or/and Laptop (Figure 19). 75.3% of them consistently keep a
carrier service for their cellphone/smartphone. Some 98.7% of survey participants have
frequent internet access while on-campus, 63.6% have frequent internet access also while
they are at their place but only 27.3% reported having frequent internet access
everywhere (Figure 19). The social media platforms that international students use the
most are Facebook and Instagram (Figure 20).
The university’s emergency communication system was found to be well known
among USM’s international student community. Some 90.9% of survey participants
responded that they are familiar with Eagle Alert and 81.8% affirmed that they have
signed up to receive alerts through the system. Participants indicate that the information
about the existence of Eagle Alert came through their USM email, the International
Students and Scholar Services, and some also heard about it from their friends and
colleagues (Figure 21).
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Which of the following technologies do you
have access to?

9%
3%

7%
32%

27%
22%

Personal Computer or/and Laptop
School's Computer, others Computer or/and Laptop
Personal Smartphone
Friends’ Cellphone or/and Smartphones
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Figure 19. Question 14 Results

What social media plataforms do you use?
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34%
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Figure 20. Question 13 Results
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Figure 21. Question 27 Results

International Students’ Risk Communication Content Understanding
This section presents international students self-reported levels of understanding
of risk communication alerts and warmings. Based on that, the content of alert messages
issued by university warning systems is discussed to add on the knowledge about
institutional risk communication systems for foreign students. It answers Research
Question Seven (Do international students understand alert/warnings?) and Research
Question Eight (What should be included in alert messages issued by university warning
technologies to enhance its effectiveness among the foreign students’ community?).
Some 68.8% of survey participants affirmed that they know the difference
between a tornado watch and a tornado warning (32.5% Agree, 36.4% Strongly Agree)
(Figure 22) and 66.7% affirmed that they know what it means and what to do when the
emergency sirens ring (49.3% Agree, 17.4% Strongly Agree) (Figures 22 and 23). A
majority of participants (64.7%) affirmed that they know what to do to be safe during a
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warning/alert while they are on-campus (39.7% Agree, 25.0% Strongly Agree) and
50.7% agreed or strongly agreed that they know what to do to be safe when they are offcampus – at home, on the street or running errands (Figures 24 and 25). These results
bring important implications to hazards assessment and necessity of training considering
that approximately half of international students do not know how to keep themselves
safe while they are off campus. It becomes of even more importance when we consider
this information in the light of the fact that most international students do not have
frequent access to internet while they are off campus, making it insufficient to send
guidance through Eagle Alert, USM mailout or Email from ISSS during hazardous events
(Figure 22).
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Figure 22. Question 29 Results
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Figure 23. Question 38 Results
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Figure 25. Question 40 Results

Hazards Preparedness and Training
This section focuses on the survey responses that focused on respondent
knowledge about hazards, their risks, and safety actions. It illustrates their willingness to
learn more about appropriate behavior during disasters. These section closes the results
chapter answering Research Question Five (Should international students receive special
training regarding environmental hazards upon their arrival in the U.S. education
institution?).
Some 57.4% of survey participants admitted not feeling like they had enough
knowledge about natural disasters to make safe decisions or reported being neutral about
it (Figure 26). In consonance to that, 63.3% of participants either admitted not having an
emergency plan or abstained from answering the question (Figure 27). These results
show the importance of international students being trained about hazards preparedness
as part of their introduction to Southern Miss and they reveal a relationship between
64

knowledge, awareness, and preparedness. Additionally, 35.3% of survey participants are
not confident about how to keep themselves safe during hazards while they are on
campus and even more, 49.3% are not confident about how to keep themselves safe
during hazards while they are off campus (Figure 22).
Results for Question 43 also show that 42.6% (35.3% Agree, 7.35% Strongly
Agree) of participants feel they have enough knowledge about natural disasters to make
safe decisions in case a warning or alert is issued and results for Question 41 show that
36.8% (33.8% Agree, 2.9% Strongly Agree) indicated they maintain a safety plan to use
in case of a weather emergency (Figures 26 and 27). Comparing these two results, the
number of students feeling empowered enough to keep themselves safe (29 of 68) is very
close to the number of students who reported maintaining a safety plan (25 of 68)
(Figures 26 and 27). This is of critical importance as it demonstrates the positive impact
of knowledge towards preparedness and stresses the importance of offering training to
international students when they arrive at the hosting university.
Even though more than 40% of international students reported knowing how to
act towards their own safety, the vast majority – 89.7% of international students – (27.9%
Agree, 61.8% Strongly Agree) still think the university should offer information about
disasters and safety strategies for international students (Figure 28). These results suggest
that participants’ knowledge of hazards did not necessarily come from information they
received through the university. This observation is corroborated by commentaries left by
them through the Open Box that was at the end of the survey, such as:
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“I learned about safety strategies once I have experienced myself an actual
tornado. USM needs to inform even more to international students about this
issue.”

One of the interviewees who was studying at USM in 2005 and experienced
Hurricane Katrina added that:

“If there are sheltered areas [on-campus], they [international students] need to
know. If there are places [safe rooms] in the university where they [international
students] can go because of a hurricane or a tornado, they [international
students] need to know where they [safe rooms] are.”

He also suggests that the university could have an emergency handbook or a
website with hazards safety information. As observed by him:

“Many people don’t come from places where tornadoes are normal. And not
only international students. If you get a student from another state where there
are no tornadoes and no hurricanes, this student has no training. So, I think the
university could provide training. … Give information more tailored to students
because the TV makes it [hazards planning information] thinking about families
and houses. The university can do it thinking about students and how much
[hurricane food supply] they can fit in a dorm or apartment.”

66

The results presented above, alongside open-ended comments by survey
participants and interviewees testimonies, underscores the importance of offering hazards
training and safety information to international students as part of their introduction to the
university. It also seems clear that apart from their expectations of receiving a good
education from the University of Southern Mississippi, international students also expect
the institution to be accountable for the maintenance of their safety and for providing
them with accurate and timely information.

"I feel that I have enough knowledge about
natural disasters to make safe decisions in
case a warning or alert is issued."
30
24

Frequência

25
20

17

17

15
10
5

5

5
0
Strongly Disagree

Disagree

Neutral

Figure 26. Question 43 Results
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"I maintain a safety plan to use in case of a
weather emergency."
25

23
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Frequência

20

17
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Strongly Disagree

Disagree

Neutral

Agree

Strongly agree

Figure 27. Question 41 Results

Frequência

"I think the university should offer
information about disasters and safety
strategies for international students."
45
40
35
30
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5
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42

19

2
Disagree

5

Neutral

Agree

Figure 28. Question 44 Results
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Strongly agree

Table 7
Question 45 Partial Results
Additional Comments
“I learned about safety strategies once I have experienced myself an actual tornado.
USM needs to inform even more to international students about this issue.”
I was in the prior tornado in 2014 (i [sp] believe) and we didn’t have a clue of what
was going on. I was outside looking at the horrible weather [sp] till a friend saw the
tornado and yield to go inside the restroom. As an international studen [sp] at that
moment, I was clueless about tornados because i [sp] hadn’t experience [sp] one and
ha [sp] little information about it.”
“Natural disasters are not common in other countries. Therefore, I think USM should
provide a workshop to international students about the weather conditions of this part
of the US.”
“[sp] not living in Hattiesburg anymore, but I did experience the early 2013 tornado
there that destroyed part of the city.”
“The information could be better [sp]”
“With orientation program ISSS should conduct a safety awareness program too.”
“Workshop and risk management training should be done [sp]”

69

CHAPTER V – CONCLUSIONS AND DISCUSSION
Introduction
Disaster mitigation is a crucial component of higher education policy given the
exposure of university campuses to natural and anthropogenic hazards. Hazards
researchers and policymakers agree that successful mitigation strategies must consider
local contexts and should be supported by a deep understanding of how different
members of a community deal with hazards (Grabill and Simmons 1998; Jauernic and
Van den Broeke 2016). The United States is both a preferred destination for international
students and is highly exposed to a variety of hazards, but scholars and practitioners have
not devoted a great deal of attention to documenting and understanding how natural
hazard risk applies to or impacts these students (Thorup-Binger and Charania 2019).
Throughout this thesis, I have argued that international students are at disproportionate
risk of hazards while living and studying in their host countries. In particular, I have
demonstrated that lack of familiarity with a host country’s natural environment,
differences in access and use of technologies, and lack of knowledge about hazards
protection, leave international students particularly vulnerable to the risks posed by
natural hazards common to the geographical areas of their host universities.
The number of international students in the United States has increased by 84.8%
over the past ten years (Institute of International Education 2017), yet emergency
warning systems at many universities give little consideration to how international
students perceive risk, prepare for hazards, and access warning technologies available to
them. This poses several questions regarding the suitability of hazards mitigation
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practices as much as the safety and well-being of international students in the United
States (Abukhalaf and von Meding 2020).
In this thesis, qualitative and quantitative research methods were combined to
analyze primary data collected through online surveys and semi-structured interviews. Its
results documents how international students understand, prepare, and act in response to
environmental threats. This thesis also sheds light on factors that influence this
perception-response process and the extent to which such factors influence how
international students relate to environmental hazards. The data and results presented here
shed light on the extent to which international students are vulnerable to natural hazards
and how public safety might be enhanced through greater preparation and more effective
mitigation policies.
This study shows that international students enrolled at the University of Southern
Mississippi most certainly perceive their risk associated with natural hazards that are
common to South Mississippi. Although they understand their exposure to hazards,
almost half of them affirmed not knowing appropriate responses to hazardous events.
Likewise, the majority did not have a safety plan to use in case of an emergency. Despite
this shortcoming, the overwhelming majority were supportive of the idea of the
university providing more hazards mitigation training than currently offered to
international students.
Their willingness to undergo more training reveals that international students
recognize their own responsibility in hazards mitigation, as long as they are given the
right tools. This speaks well to the overall resilience of international students by
suggesting that given the proper training, they would comply with safety measures. This
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indicates that if higher education institutions reach out more to their international students
regarding the issue of hazards response, members of this community will cooperate and
will behave during hazardous events in ways that will enhance their safety.
The international student community at a university is characterized by a great
deal of diversity. This diversity must be taken into account as hazards policy and
communication strategies are designed and executed by higher education institutions.
This research identified that differences in gender, academic degree rank, previous
experience, age, world region and length of residency all play a role in how international
students perceive and respond to hazards. Gender influences how people respond to
tornadoes, warning preferences and awareness. Academic degree rank has a statically
significant influence on hazards awareness and response. Past experience with hazards
has a positive influence on awareness and response to hazards by international students. It
has been found that risk perception and responses among international students are also
influenced by age. Finally, risk perception and awareness vary according to region of
origin and length of residency at the host institution area. These results corroborate
Abukhalaf and von Meding (2020), who recommended that university communication
plans should accommodate the diversity of student populations and should be able to
account for variations in the behavior of subgroups before, during, and after disasters.
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Research Results – First Objective
The first research objective was to investigate the extent of environmental risk
perception and response among international students enrolled at USM. This objective
was achieved through Research Questions One through Four.
The first research question (RQ1) focused on how international students perceive
their exposure to and their risk towards hazards. A large majority of survey participants
(85.1%) reported that they believe Hattiesburg is at risk of being struck by future
tornadoes. Perceptions of risk exposure decreased slightly (75.0%) when participants
were asked whether they personally could be affected by a natural disaster in
Hattiesburg. Risk perception decreased even further, although it remained a majority of
survey participants (58.4%) when asked whether they had felt at risk during an actual
threat, namely, the 2017 tornado that struck Hattiesburg and the surrounding area.
An important caveat to these results is that although more than 85% of survey
participants believed that Hattiesburg could be hit by future tornadoes, only 36.8%
claimed to have a safety plan to use in case of a weather emergency. It is crucial that
hazards planners address the gap between risk perception and risk preparedness among
international students. In order to enhance international student safety during hazardous
events, it is necessary to understand why international students are not more prepared for
hazards they perceive as risks.
Based on the results of this research, I see two main factors at work. The first is
optimistic bias, a more conceptual and less tangible issue. The second is low awareness, a
more practical and tangible process. Although different in nature, both problems can be
managed through hazards training. The decreased risk perception pattern shown by the
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results – described two paragraphs above – suggests that international students tend to
perceive more seriously the risk of others to experience hazards in Hattiesburg than their
own risk. Such results can be explained by a cognitive phenomenon that the literature
calls optimistic bias. This phenomenon makes people assume that they are less likely to
experience a negative event than other people are. Findings of this research corroborate
the argument that optimistic bias is a cross-cultural phenomenon, made by Gierlach and
others (2010).
Moreover, results of the survey administered as part of this thesis research show
that 42.6% of participants feel they have enough knowledge to make safe decisions
during hazards alerts or warnings. The number of students who feel empowered enough
to keep themselves safe (29 of 68) is very close to the number of students who reported
maintaining a safety plan to use in case of emergency (25 of 68). Hence, it is possible to
deduce that whereas a majority of international students perceive the risk of Hattiesburg
being affected by tornadoes, most do not know the extent of this risk or do not have
enough knowledge to plan ahead so that they are safe during a hazardous event.
The second research question (RQ2) focused on how international students
respond to hazards and warnings. Its results highlight another important observation of
this research with regard to the importance of training. Although the vast majority of
international students who were in town during the tornado of 2017 responded to the
tornado warning, some took inappropriate actions that, in some cases, worked against
their safety. One student even slept through the storm. These results indicate the lower
level of awareness among international students and highlights the need of training
international students for hazards emergency. It also exemplifies the reason why
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knowhow and information are so important to hazard mitigation. Because these results
show that perception and response are not enough to keep one’s safety during hazards.
One must know how to best prepare and act when a hazardous event strikes.
The warnings that resonated most with international students were Sirens and
Eagle Alert/USM email. 83.6% international students do not watch local TV and not
surprisingly, TV/Radio was least responsible as a factor prompting safety actions during
the 2017 tornado. These results show how unique international students are as a
population. It is critical for local and university hazards mitigation plans to consider such
constraints. In case of tornadoes, for example, warnings, sirens, and apps might show the
eminent threat but the most up to date and complete information is given live on local TV
by weather specialists. Hence, it is crucial to understand that international students
generally do not access this source of information and therefore are most likely not
informed about the exact situation or threat and therefore might be at disproportional risk
during a hazardous event.
The third research question (RQ3) focuses on the factors that contribute to
variations in risk perception and response among international students. Similarly, the
fourth research question (RQ4) examines the extent of influence these factors have on
risk perception and response.
Inferential statistical analysis showed that gender significantly influences
variations in the awareness and response of international students to tornadoes. Based on
the results of the Mann-Whitney U test, female international students are less likely to
seek shelter in bathrooms and bathtubs during a tornado warning than male international
students (p = 0.013). Results also showed that gender is significantly related to variations
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in response to certain types of warning. Males are more likely to respond more promptly
to sirens than female international students. It is also important reporting that gender is
significantly associated with understanding of tornado emergency communication, it was
found that female international students are less likely to know the difference between a
tornado watch and a tornado warning (p = 0.027) than male international students.
Academic Degree Rank does not seem to be related to international student risk
perception. On the other hand, this variable has significant influence on international
students’ response. During the 2017 tornado event, international students from different
academic degree ranks behaved of different ways. According to the results for Mann Whitney U tests, graduate international students are less likely to respond to tornado
warnings than their fellow undergraduate students (p = 0.002) but are more likely to
know the difference between a tornado warning and watch (p = 0.046).
Direct or indirect Previous Experience with Hazards has proven to positively
impact international student response to hazards. Results show that most international
students who took suitable protective actions during the 2017 tornado reported that they
have had some experience with natural hazards in the past.
Risk perceptions and responses of international students were also affected by
Age. Specifically, international students between the ages of 25 and 31 are more likely to
perceive their risk to tornadoes then their younger or oldest fellow students. Research
results also reveal that international students younger than 31 years old are less likely to
approach the windows to view weather conditions and try to eye spot the tornado.
While World Region is not significantly related to the risk perception of
international students, results reveal that this variable significantly influences the manner
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with which international students respond to hazards and warnings. Analyses indicate that
international students from Sub-Saharan Africa, the Middle East, and South America are
less likely to seek shelter inside an interior room with no windows than international
students from other world regions. Likewise, Smartphone/Weather apps warnings are
more likely to trigger protective action in students from Mexico, Central America, and
the Caribbean than students from other world regions.
Length of Residence was found to be a significant factor influencing international
students risk perception. International students with different length of residence have
different ideas regarding the possibility of being affected by a natural disaster while
living in Hattiesburg. It is possible to infer with 99.0% of certainty that length of
residency is directly proportional to risk perception. Therefore, the more students have
been living in Hattiesburg the more they perceive the risk of being affected by a natural
disaster there (p = 0.012, df = 3).
Research Results – Second Objective
The second objective of this research was to determine how international
students’ safety can be enhanced in preparation to future extreme weather events. This
research objective was achieved by answering Research Questions Six through Eight.
The sixth research question (RQ6) dealt with risk communication technologies
available to international students and their awareness about such technologies. Most
participants claimed they do not have frequent access to a TV and do not watch local TV.
Personal Computer or/and Laptop, followed by Personal Smartphone, and School’s
Computer, someone else’s Computer or/and Laptop are the technologies most accessible
to them and 75.3% of them admitted consistently keeping a carrier service for their
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cellphone/smartphone. 98.7% reported that they have frequent internet access while oncampus, 63.6% have frequent internet access also at their place but only 27.3% have
frequent internet access everywhere.
Survey results show that most (90.9%) international students are well acquainted
with Eagle Alert and 81.8% affirmed that they have signed up to receive alerts through
this university emergency communication system. They also indicated that the
information about the existence of Eagle Alert was acquired through their USM email,
the International Students and Scholar Services, and some also heard about it from
friends and peers.
The seventh research question (RQ7) focused on whether international students
understood alert/warning messages. The eighth research question (RQ8) examined what
content should be included in the alert messages issued by the university warning system
to enhance its effectiveness among the foreign students’ community. Some 68.8% of
survey participants claimed to know the difference between a tornado watch and a
tornado warning, and 66.7% claimed to know the right action to take when emergency
sirens ring. Some 64.7% affirmed knowing what to do to be safe during a warning/alert
while they are on-campus and 50.7% agreed or strongly agreed that they know what to do
to be safe when they are off-campus, either at home, on the street, or running errands.
These results are of crucial importance to hazards assessment and indicate, once more,
the necessity of training. This is particularly important because only a little over half of
the international students who participated in this survey claimed to recognize that they
do not know how to keep themselves safe when they aren’t on campus. This becomes an
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even more critical imperative when we take into account that most international students
do not have frequent access to internet while they are off campus.
Finally, the fifth research question (RQ5) focused on whether international
students should receive special training regarding environmental hazards upon their
arrival in the U.S. education institution. Survey results show that 49.3% of survey
participants do not feel that they have enough knowledge about hazards to take care of
their own safety in case an event strike while they are off campus (at home, on the street
or running errands). Furthermore, over 30% of survey participants admitted that they do
not know the difference between a tornado watch and a tornado warning. On the other
hand, 66.7% reported that they know the meaning and the appropriate action to take when
the emergency sirens ring.
Most survey participants (63.3%) either admitted that they do not keep an
emergency plan to use in case of a weather emergency or abstained from answering the
question. This result makes more sense when we consider that most survey participants
(57.4%) claimed that they do not have enough knowledge to make safe decisions about
natural disasters or responded in a neutral manner to this question. Such convergence of
lack of knowledge and lack of preparedness is no coincidence and corroborates the
findings from other studies. Jauernic and Van Den Broeke (2016), for example, found
that international students scored low in terms of hazards knowledge and safety plans.
The similarity between the number of students who are uninformed about hazards and the
number of students who are unprepared for hazards highlights the importance of offering
training to international students when they arrive at the host university as a way to
enhance the overall resilience of this demographic within the university community.
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International students themselves are aware of the importance of hazards training.
Some 89.7% of survey participants expressed the desire to obtain more information from
the university about disasters and safety strategies for international students. The sense of
responsibility that international students place on the university to teach them about risk
mitigation was particularly evident in some of the comments they left in the survey and in
the interviews. A student who was inside of one of the USM buildings hit by the 2013
tornado stated that she did not know how to protect herself during the event. In her
interview, she said:

“I think all international students should hear about severe weather either at ELI
or during the new student’s orientation day. … The international office and the
geography department could put together a booklet of information on what to do
during each severe weather, how to prepare, what to wear and how to stay safe.”

These results show the high levels of trust international students place on the
university and high levels of willingness to take part in enhancing their own safety and
resilience. Their desire to strengthen their own awareness and preparedness highlights
that while they are vulnerable to hazards, they are also resourceful and recognize that the
university can help them improve their own resilience. These results are similar to those
of Thorup-Binger and Charania’s (2019) in New Zealand and more broadly across
hazards research as a whole: hazard planning interventions must be inclusive and
participatory.
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While more than 40% of international students admitted knowing how to preserve
their own safety, their comments from the survey and the interviews indicate that hazards
training is an important area for improvement with regard to emergency management at
the university. Here are several I would like to highlight:

“Natural disasters are not common in other countries. Therefore, I think USM
should provide a workshop to international students about the weather
conditions of this part of the U.S.”

“Workshop and risk management training should be done.”

Recommendations and Future Research
This thesis research contributes to current scientific knowledge about hazards
planning in higher education institutions and to our understanding of how multiethnic
communities manage environmental risk. More precisely, its findings contribute to a
better understanding about the nuances of how international students understand and deal
with risk. International students are highly dependent of their universities to help them
navigate their daily life and academic needs. They rely on their universities to keep them
safe and to provide them with relevant information about how to live in their host
country. The centrality of the institution in the lives of international students goes far
beyond education.
University warning systems are a good source of emergency information, but text
messages should be prioritized as many international students do not have internet access
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off-campus. International students should be strongly recommended to provide at least
one personal phone number to receive time-sensitive emergency messages via text and/or
voice messages. Universities should also provide the option to receive alert messages in
the native languages of international students. This is particularly important for ELI
students in emergency mitigation and is also a great strategy to improve the engagement
of all international students in safety behaviors during hazards.
A key implication for policy and practice brought by this study is the need for
higher education institutions to provide training for international students. Orientation
meetings, hazards workshops and online training should be periodically offered to raise
these students’ awareness of local hazards and enable them to prepare for possible
occurrences as well as to access support in the case an event happens.
Another recommendation is to identify international student leaders and
encourage them to support institutional hazards mitigation practices and cooperate with
awareness actions. In this regard, the university could partner with existing student
organizations and collaborate with them to keep informing international students about
hazards safety.
The self-reported desire of international students to receive training in hazards
safety revels their interest and aptitude to be involved in institutional hazards planning.
The results of this study show that more of a participatory approach to hazards planning,
in which international students are directly involved, would go a long way to helping to
teach them to be more compliant to university policy regarding hazards mitigation in the
future. Opportunities to involve international students in the creation of a university risk
assessment would provide the university with key informants that would help to better
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integrate their perspectives into university policy. Furthermore, by including international
students more directly in emergency communication, universities would make their
policies more accessible to diverse groups within the university community, which will
likely have positive effects on their emergency communication systems overall.
Faculty and staff should also be involved in ensuring that international students
are safe during hazardous events, especially those from colleges and programs where
international students are most prevalent. Faculty and staff should be made aware of the
unique characteristics of this group of students and encourage them to look after them
during hazardous events. The ideal strategy would be to create an office where staff
members serve as hazards facilitators on behalf of all students to ensure their safety.
Although the sample size of this study was suitable given that this research
focused on a single university. Future research might do well to focus on multiple
universities within a single region or across the United States as a whole. This would
provide a larger sample population and might also be more representative in terms of age
and nationality of international students.
Another way to improve and expand upon this study would be to develop a
multilingual survey instrument. Given that the survey administered for this research was
in English, it was automatically biased for international students who were proficient in
English. This prevented an important and especially vulnerable segment of the
international student population to take part in the research. A more comprehensive study
could administer the survey instrument in multiple languages in order to capture the
knowledge and perspectives of a broader segment of international students, especially
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those from ELI (English Language Institute) and others who simply do not feel confident
enough to participate in an English-language survey.
The results of the analysis suggested that international graduate students received
fewer tornado notifications from friends, colleagues, and neighbors than undergraduate
international students. While the result did not reach statistical significance, given the
intense nature of certain graduate degrees and their brief length of residence at the
university (for example, an M.S. degree takes about two years), it would be important to
investigate the role of social capital more deeply among international students. At least
some graduate students have closer contact with their advisors than with their peers. It
would be useful to better understand how the social networks of international students
influence their awareness and resilience towards hazards.
In summary, this research sheds light on how international students relate to
hazards and risk communication while living abroad. Its results help us to better
understand diversity within university communities and how this relates generally to
hazards research. Future research will hopefully build on the findings of this study to not
only focus on a broader segment of international students, but also to include native-born
students. It would be particularly interesting, as well as valuable to higher education
institutions to examine how these two student populations deal with hazards.
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APPENDIX A – Survey Instrument
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APPENDIX B – IRB Approval Letter
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APPENDIX C – Recruiting Email

Dear Fellow Students,
My name Elida Lopes Souza Rocha. I am an international student from Brazil in the Geography M.S.
program at Southern Miss. As part of my M.S. thesis research, I am conducting a survey on the perceptions
of students at Southern Miss to tornadoes, hurricanes, and other natural disasters. My goal is to identify
what needs to be done to enhance the safety of international students during these events. As a student,
your views and experiences are very important. I would greatly appreciate your participation in an online
survey that I have developed under the guidance of my advisor, Dr. David Cochran
(David.Cochran@usm.edu).
Your participation in the survey is voluntary and your responses will remain anonymous. The survey takes
about 12 to 15 minutes to complete. Thank you in advance! Your participation will make a valuable
contribution to my research. It is my hope that the results of this study will help future international
students have an enjoyable and safe experience during their time at Southern Miss.
Click on the link below to participate in the survey. Please feel free to share this link with other fellow
students at Southern Miss. Thank you in advance!
https://usmuw.co1.qualtrics.com/jfe/form/SV_bqDaPGK362pwtZH
If you have questions or if you would like to have more information about my research, feel free to contact
me at elida.rocha@usm.edu
Thank you for your time!

Elida Lopes Souza Rocha
MS candidate
School of Biological, Environmental, and Earth Sciences
Geography and Geology Program
elida.rocha@usm.edu
Walker Science Building (WSB)
118 College Drive, Box #5051
University of Southern Mississippi
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APPENDIX D – Semi-Structured Interview

Interview Date ____, ____, ____

This interview is part of a research study conducted by a graduate student in the
Geography and Geology program at the University of Southern Mississippi. The goal of
this interview to gather information that will enhance the understanding of how
students perceive, communicate and respond to natural hazards. This interview will take
approximately 60 minutes of your time and is completely voluntary. You will not be
penalized in any way if you do not wish to participate or if you choose to discontinue
the section at any point. Your testimony will be stored in a secure database and will not
include any identifying information about you. To do so, the data sets will use a
sequence of numbers to identify each subject who participated in this study. The names
mentioned during your testimony will be changed and the data records, thesis
manuscript and any subsequent publications will present the subjects responses
anonymously. Thank you for your participation!

Section 1: Demographic Information
1. What is your age? ____
2. What is your
gender?  Female
 Male
 Other
3. What is your marital
status?  Single
 Married
 Other
4. What is your country of origin? _______________________
5. Did you grow up speaking a language other than English?
 No |  Yes (Specify language: _____________________)
6. When did you arrive in Hattiesburg? ______
__ (Month/Year)

Section 2: The following questions are about the 2013 EF-4 tornado that
struck Hattiesburg in 10th of February in 2013.
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1. What is the strongest memory you recollect about that event?
2. Were you aware of the severe weather threat during that weekend?
3. How did you learn about it?
4. Was the weather stormy and were alerts issued days before the tornado event?
Did you take the risk seriously?
5. Did your risk perception change as days went by without any weather change
or aggravation?
6. Did you think you were at risk of getting affected by a tornado when the first
alerts were issued?
7. After days under weather threat did your risk perception change?
8. Can you briefly state the difference between tornado watch and tornado
warning?
9. Did you hear different types of sirens during the week that the tornado
happened? Did you know what they meant?
10. What actions did you take as soon as you got the first alerts about the weather?
11. What actions did you take on that Sunday when the tornado
struck Hattiesburg?
12. What was the one warning/emergency alert that caused you to take immediate
action?
13. Did you do anything to protect yourself from that tornado? Can you
describe your actions briefly?
14. Where were you when you first heard about the tornado?
15. Where were you when the tornado passed through your area? Did you feel
you were in a safe place? Please, describe the structure of the building that you
were in.
16. Was the structure where you were in destroyed during that tornado? Please,
describe the level of destruction if any.
17. Were you injured? If yes, please briefly describe your condition.
18. What did you do right after the tornado passed through your area?
19. Have you ever experienced any other natural hazard in the area where you grew
up? If yes, please briefly describe it. Do you feel you had enough knowledge to
act safely in that situation?
20. Do you feel like you had enough knowledge to act safely during the Hattiesburg
tornado?
21. What would you like people to know that could be done better during a tornado
or other form of severe weather that affects the Southern Miss
community? (Including school, alert systems, first responders and the international
students themselves)
22. Could you give suggestions about how to enhance the safety of students during
natural hazards?
23. Do you feel you are better prepared for a tornado threat after the 2013
tornado?
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